high-speed streams ,_35%, slow solar wind ,-_30%, and CME-associated _35%. These compositions show little cycle-to-cycle variation, at least for the interval considered in this paper. Despite the change in the occurrences of different types of solar wind over the solar cycle (and less significant changes from cycle to cycle), overall, variations in the averages of the aa index and IMF closely follow those in corotating streams. Considering solar cycle averages, we show that high-speed streams account for _44%, "-48%, and ,--,40% of the solar wind composition, aa, and the IMF strength,, respectively, with corresponding figures of,-_22%, ,-_32%, and -,-25% for CME-related structures, and ,--,33%, _19%, and _33% for slow solar wind.
three solar cycles. A prime motivation is to understand the influence of solar cycle variations in solar wind structure on long-term (e.g., approximately annual) averages of these parameters. We show that high-speed streams account for approximately two-thirds of long-term aa averages at solar minimum, while at solar maximum, structures associated with transients make the largest contribution (,_50%), though contributions from streams and slow solar wind continue to be present. Similarly, high-speed streams are the principal contributor (,--,55%) to solar minimum averages of the IMF, while transientrelated structures are the leading contributor (,--40%) at solar maximum. These differences between solar maximum and minimum reflect the changing structure of the near-ecliptic solar wind during the solar cycle. For minimum periods, the Earth is embedded in high-speed streams ,-_55% of the time versus ,--35% for slow solar wind and ,_ 10% for CME-associated structures, while at solar maximum, typical percentages are as follows:
high-speed streams ,_35%, slow solar wind ,-_30%, and CME-associated _35%. These compositions show little cycle-to-cycle variation, at least for the interval considered in this paper. Despite the change in the occurrences of different types of solar wind over the solar cycle (and less significant changes from cycle to cycle), overall, variations in the averages of the aa index and IMF closely follow those in corotating streams. Considering solar cycle averages, we show that high-speed streams account for _44%, "-48%, and ,--,40% of the solar wind composition, aa, and the IMF strength,, respectively, with corresponding figures of,-_22%, ,-_32%, and -,-25% for CME-related structures, and ,--,33%, _19%, and _33% for slow solar wind. Copyright2002 by the AmericanGeophysicalUnion. 0148-0227/02/2001 0148-0227/02/ JA000504509.00 1999 Lockwood and Foster, 2000; Lockwood, 2001] . Such extended averages are inherently complex since they include contributions from different types of solar wind structures. These structures include transients (shocks and interplanetary coronal mass ejections), which may generate large geomagnetic storms [e.g., Gosling et al., 1991; Richardson et al., 2001] , corotating high-speed streams, which produce intervals of moderately-enhanced geomagnetic activity extending over several days recurring with the solar rotation period [e.g., Crooker and Cliver, 1994; Tsurutani et al., 1995] , and slow solar wind, which typically is associated with low activity levels [e.g., Richardson et al., 2001] . Within each solar wind structure, the parameters may vary significantly on time-scales of hours or less. Figure la . Figure  lb shows the average aa index (_--_). We calculate 3-solar (Carrington) rotation averages of aa because these show both long-term trends and features at a finer scale than the yearly-averages typically used in long-term studies.
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Overall, fi-6 is rather poorly correlated with the sunspot number through the solar cycle (correlation coefficient (cc) = 0.306 for the period in Figure  1 ). As might be expected, since they generate most major geomagnetic storms, CME-related structures are associated with higher than average activity levels (aa ,,_ 25-75 nT; note the extended vertical scale in Figure  lc) . The large variability in aa averages for CMErelated flows is particularly evident at lower solar activity levels when there are fewer CME-related structures, because a given CME-related structure does not necessarily generate enhanced geomagnetic activity [Gosling et al., 1991; Richardson et al., 2001] . ( ,--,1973-1976) and were associated with a sequence of "monster" coronal holes [Hundhausen, 1977; Feynman, 1980] . During the decline of cycle 21 (_1984-87) highspeed streams were also present. Though they appear to have been less persistent than in cycle 20, this conclusion may be affected by incomplete data coverage. The declining 
Percent Time
Percent Time Percent Time Percent Time , 1975-1980 and 1985-1990 Gosling et al., 1987; Lindsay et al., 1999] . The tendency tbr the speeds of the (infrequent) CME-related structures near solar minimum, when high-speed streams are predominant, to be higher than those observed at solar maximum may also be associated with this convergence.
[13] There are clearly features in aa (Figure 1) Figure 5c ). As was the case for aa, we see that the mean field for all solar wind tracks the mean fields in corotating streams (Figure 5e ) very closely. Slow solar wind also shows similar variations in mean field (Figure 5f ). CME-associated fields (Figure 5d ) are stronger than average, but the enhancement is more evident at times of lower solar activity levels when there are few CMEs and the background IMF is weaker. Around solar maximum, average fields in CME-related structures are only modestly (,-,30°) above those elsewhere in the solar wind.
[_6] An important conclusion from Figure 5 et al., 1996 , 2000 Luhmann et al., 2002] .
[17] Figure  5b shows _-_ for all solar wind regions (reproduced from Figure  lb Figure  6 , is that averages of aa or V2Bs during a given 3-rotation period will not be derived from exactly the same intervals of data if there are gaps in the solar wind data (aa has no gaps). An extreme example in Figure  6 is the CME-related average with aa = 61 nT and V2R, = 0. (1973-1977, 1983-1987, and 1993-1997) , the fraction of the time the solar wind was occupied by each type of structure, together with the relative contributions to average aa and the magnetic field strength made by each type of structure. Figure 7b shows the same information for three "solar maximum" intervals (1978) (1979) (1980) (1981) (1982) (1988) (1989) (1990) (1991) (1992) and 1998-2000; note that the last interval includes only a partial maximum).
In these plots, the "unclear" intervals have been removed, i.e., it is assumed that they contained a similar mix of structure types as the remainder of the solar wind. The results are summarized in Table 1 [21] The major contribution to the IMF is from highspeed streams at solar minimum (_55%), but from CMErelated structures (_40%) at solar maximum. We should emphasize however that the "CME-related" contribution to the IMF does not correspond to the magnetic fields added to the solar wind by coronal mass ejections but also includes those fields present during the intervals following CMEdriven shocks when geomagnetic activity is dominated by the effects of the transient flows. (Smith and Phillips [1997] suggested that CMEs added only ,-_8% of the magnetic flux at 1 AU near solar maximum, though this may be an underestimate because they identified ICMEs using a limited set of signatures (principally bidirectional solar wind electron heat fluxes) and hence may have missed some events or underestimated the duration of others [e.g., Richardson and Cane, 1995] .)
[22] Table 1 shows that averages of the aa index in each type of structure are also relatively constant from cycle to cycle and from minimum to maximum (CME-related_39 nT; high-speed streams,-,28 nT; slow solar wind_14 nT). Values of IBI are ,-,9 nT (CME-related), _7 nT (high-speed streams) and _6 nT (slow solar wind), with a _1 nT increase from solar minimum to solar maximum. (Note though that the solar minimum to maximum variation in IB1evident in the 3-rotation averages in Figure 5c is larger than suggested by these values because the solar maximum average is influenced by the Gnevyshev Gap effect.) The average solar wind speeds for the three components (_460 km/s, CME-re|ated; _500 km/s, high-speed streams; and ,-_360 km/s, slow solar wind) are relatively constant across cycles 21 and 22 and also from solar minimum to solar maximum, the most significant change being a -,-50 krn/s decrease for high-speed streams from solar minimum to solar maximum (Table l) . Thus, even though CMEs are occasionally observed at the Sun moving outwards at speeds much greater than average solar wind speeds, and such events are more frequent near solar maximum, they do not have a major impact on the average speeds of CMErelated structures. [23] We have examined, for the period 1972-2000, the solar wind structures contributing to extended (e.g., _yearly) averages of the aa index (_-d) and solar wind parameters which are typically used in studies of long-term trends in these parameters. We note that such averages are complex since they include contributions from different types of solar wind structures, and the relative contributions of these structures vary during the solar cycle. We find that _ and the IMF most closely follow the corresponding averages for corotating high-speed streams through the solar cycle. However, this does not mean that streams dominate _-_ or the IMF throughout the solar cycle. Though streams provide the major contribution ("-two-thirds) to _ at periods of low solar activity levels, and continue to contribute _30% around solar maximum, CME-related structures make a significant (_50%) contribution around solar maximum. This enhanced CMErelated activity at solar maximum is offset to some extent by the lower activity associated with the slow solar wind. The net result is that _d tends to intermediate values typically associated with corotating streams. Similar arguments apply for the IMF. 
Discussion
